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Key ingredients for nucleosynthetic yields

There are three key “ingredients” to nucleosynthetic
yields:

1 How to produce the isotopes?
1 How to move the isotopes inside the star?
[ How to move the isotopes out of the star?

These come together in massive stars



How to produce the isotopes?

Nuclear reaction rates:
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How to move the isotopes inside the star?

Mixing processes:
A Convective boundary mixing
A Envelope mixing

Project input:

d Ledoux criterion for convection

1 Asteroseismically inferred values
for convective boundary mixing
and envelope mixing




How to move the isotopes out of the star?

Mass loss via:

4 Stellar winds

d Supernova explosions
d Binary interactions

Current project focus:
[ Stellar winds for wind
yields




Connection to asteroseismology

What is asteroseismology?

Asteroseismology is the study of the
internal structures of stars by means of
their oscillations, comparable to how we
learn about the interior of the Earth by
studying earthquakes
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Connection to asteroseismology

stellar core

Based on observations, stars have larger W stellar envelope

convective cores|than standard stellar

evolution models currently predict
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Connection to asteroseismology

stellar core

. _a
[ How could this difference be solved? »2" stellar envelope

3 Use of calibrated convecti\/e/éi A
boundary mixing (CBM)
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Connection to asteroseismology

stellar core

. _«a
[ How could this difference be solved? 0V ' stellar envelope

A Use of calibrated conveM
boundary mixing (CBM) oy

d Use of calibrated envelope mixing
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Linking back to nucleosynthesis

1 Model ingredients:
3 Initial masses 7-30 M, covering the lower and upper
supernova boundary
A Initial metallicity Z=0.014
[ Nuclear network of 212 isotopes
-

a,, and D__ are varied according to asteroseismology



Linking back to nucleosynthesis

d Model ingredients:
3 Initial masses 7-30 M, covering the lower and upper
supernova boundary -> Starting with 20 M
3 Initial metallicity Z=0.014
[  Nuclear network of 212 isotopes
u

o, and D__ are varied according to asteroseismology



Linking back to nucleosynthesis, first tests

3 More CBM/a higher Denv | ~ 9%v=005.10gen)=0 ;
leads to: B — 2,=0.05, log(Den)=6
4 Higher luminosity
at the TAMS
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Linking back to nucleosynthesis, first tests

3 More CBM/a higher Denv | ~ 9%v=005.10gen)=0 _.
leads to: | = =000 (Benu )50 :
d Lower temperature
at the TAMS

3 4.36-4.46 log(T_./K)
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Linking back to nucleosynthesis, first tests
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Linking back to nucleosynthesis, first tests

d More CBM/a higher Denv =" %i=0.05,.log(Da) =0
581 — ,,=0.05, log(Deny)=6
leads to: : v
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Linking back to nucleosynthesis, first tests

1 More CBM/a higher Denv B "
leads to: R o
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Linking back to nucleosynthesis, first tests

d More CBM/a higher Denv
leads to:

burning
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Linking back to nucleosynthesis, first tests

d More CBM leads to:

d alower %Al yield -> 5,680 105 (Dan] =0
longer main-sequence . 6.00f — logDen)=1.5 :
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more mixing within
the stellar envelope
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Future work

Full set of models coming, stay tuned!

d  Future work will include:
1 Complete nucleosynthetic wind yields
d Details of the evolution of the stellar models, such as:
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Lifetimes, total and for separate burning phases

Mass loss, total and for separate burning phases

Core masses

C/0O-ratio for the helium-depleted cores .



